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Because of the recently expressed Interest in the chemistry of nitrosamlnes for 

therr carclnogenx' and chemotherapeutic 
2 

properties as well as their use ln orgsnle 

syntheszs3-5, ve thought It xnterestxng to study some of their reactions with orgauo- 

metallic reagents. Phenyllithlum and phenylmagneslum bromide react with dlalkylnltros- 

amznes to produce sym-hexshydrotetraslnes (I)4Y5 end K,Ij'-dxphenyl-+nethylhydrasxne 

(I@-8 - respectively as the prlnclpal products in whxch the N-N bonds of the nltros- 

smines remained unaffected. By contrast ve have observed that phenylcopper reagents 

react with nltrossmrnes to give products resulting from the cleavege of the N-N bonds. 

In a representative reactlon when 1.1 equivalents of phenylcopper' (prepared from 

equlmolar smounts of phenylmagnesium bromide snd copper(I) chloride in THF') reacted 

with one equivalent of dlmethylnltrosamlne (DmA) at -20' for 3 hr, the following 

products" ($ yields xn brackets) were obtained subsequent to the usual work-up 11 : 

dlmethylsmlne (51), blphenyl (13), dlphenylamine (29), drphenylhydraxylsmlne (30), 

phenol (20) and traces of fi-phenylhydrosylomlne and N,N_dlmethylanlllne. In the above 

reactlon rf dlphenylnltrosomlne (DPNA) was used in place of DMNAthen the following 

products were obtwned : diphenylamlne (44), dlphenylhydroxylamlne (28), phenol (21) and 

traces of trlphenylamlne and fi-phenylhydrosylsmlne. In neither reaction was I or II 

formed. The resetIons of DMNA and DPNA with bromomagneslsm dxphenylcuprate 
11 

(prepared 
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from two equivalents of phenylmagnesium bromide and one equivalent of copper(I) ehlorlde 

in Tm) follow a slmllar course to that observed with phenylcopper reagent. 

\Ve are still working on the mechanism of the reactlon but we feel that the follow- 

~ng sequence (as exampllfled by phenylcopper 
12 

) may explain the formation of various 

products : 
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The IntermedIate IV has probably been formed by a direct nucleophlllc attack by the 

organmopper cluster on the nltroso nitrogen to form III followed by the 

transfer of a phenyl group. AlternatIvely, an electron-transfer process similar to the 

one proposed by House and Umen 
13,14 

for the form&Ion of an enolate ion during the 

reaction of cuprates with&,13 - unsaturated carbonyl compounds may explain the formation 

of the adduct IV. An 1ntermedlat.e like IV with LX or MgBr In place of Cu IS believed to 

495 be rnvolved %n the reaction of nitrosemines with either phenylllthium or phenyl- 

6-8 
magnesium bromide . This type of IntermedIate (e., the one wzth lithium or bromo- 

magnesium in Place of copper in IV) undergoes an ellmlnatlon reactlon to give a dlpolar 

SPecles e.g.9 V (for R = CH3 in IV) which reacts further to give the observed products 
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I or II. But IV does not seem to undergo the elimination reaction, at least not so fast 

probably becaxlse copper xs less electroposltlve than either llthlum or magnesium. Thus 

a second molecule of phenylcopper has an opportunity to react with IV probably lnvolvlng 

a multi-centre transition state and cleave the N-N bond. Since R2NH and Ph2N-011 were 

the mazn products probably for both sterlc and electronic reasons, pathway a IS obvl- 

ously of maJor importance. The blphenyl, formed In the reactlon of DMNA rlth phenyl- 

copper, has probably orlglnated from the oxldatlve coupling of the latter. (The reduct- 

eon potential of DMNA IS less negative than -1.0 vs see 
15 

and therefore like nltro- 

benrene It 1s expected to oxldlre 14,16 the copper reagent). Blphenyl was not formed 

in the analogous reactlon of DPNA. The reason for this 1s unclear at the moment 

although the sterlc factor may be Involved. All the dlphenylamlne from the reactlon of 

INNA nlth phenylcopper and at least half of that formed In the analogous reactlon rrth 

DPNA, and phenol (In both cases) have probably been formed by an exchange reaction 

between VI and a molecule of phenylco$per. A slmllar exchange reactlon has been 

proposed to explain the formatlon of dlphenylamlne and phenol in the reactIon of 

6a, 17 diphenylhydroxylamine and excess pheF*lmsgneslum bromide . 
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